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* NOTICES * 

JSO and NCIPI are not responsible for any 
damages caused by the u»e of this translation. 

1 .This document has been tr«ffl«etfby compiler. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The management equipment which is installed by the medical equipment installed by the 
site and the center in which it separates from the above-mentioned site and is located, and manages 
maintenance check of the above-mentioned medical equipment was mutually connected possible [ 
a communication link ] through the telephone line. In the remote diagnostic system of medical 
equipment to said medical equipment side When an abnormal occurrence is judged by self-test 
means to perform the diagnostic program about a self functional test, abnormality decision means 
to judge the abnormalities on a self function based on the diagnostic result of this self-test means, 
and this abnormality decision means The automatic call means which connects a circuit with said 
management equipment automatically through said telephone line, If a circuit is connected with 
this automatic call means, while having an information transfer means to transmit the diagnostic 
result of the above-mentioned self-test means, and the decision result of the above-mentioned 
abnormality decision means to said center through the above-mentioned telephone line The remote 
diagnostic system of the medical equipment characterized by having a restoration command means 
to perform the directions for restoring the abnormalities of the above-mentioned medical 
equipment based on the information transmitted by the above-mentioned information transfer 
means in said management equipment side. 

[Claim 2] Said medical equipment is medical equipment according to claim 1 which is an X-ray 
CT scanner. 
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1. Tbis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Industrial Application] This invention relates to the remote diagnostic system of medical 
equipment, and relates to the remote diagnostic system which tied with the telephone line the 
medical equipment especially installed in sites, such as a hospital, and the center which manages 
the medical equipment. 

me^ription of the Prior Art] There is a remote diagnostic system which tied with the telephone 
line the medical equipment (for example, X-ray CT scanner) installed in sites such as a hospital 
and the center (for example, works) which manages from a remote place whether the function of 
this medical equipment is normal. In this remote diagnostic system, medical equipment is 
periodically called through the telephone line from a center, and the diagnostic program by the side 
of equipment is usually started. By this diagnostic program, the diagnosis about the function of 
medical equipment is carried out and that diagnostic result is again returned to a center through the 
telephone line. So, in the center, a diagnostic result is analyzed and a judgment of being an 
abnormal occurrence is made. In addition, the timing which emits the remote command of 
diagnostic-program starting of a center is not necessarily periodical, and as well as**** when toe 
information on the abnormal occurrence from the staff (for example, the operator by the side of a 
hospital, a service engineer, etc.) directly engaged in management and maintenance check ot 
medical equipment in a site enters, it can carry out an extraordinary diagnosis. 

Elem(s) to be Solved by the Invention] However, in the conventional remote diagnostic 
system, since a center side was the configuration that the diagnostic program by the side of 
equipment is started only after causing action even if it is which [ of a periodic diagnosis and an 
extraordinary diagnosis ] case, there was a problem that the time amount to malfunction detection 
delayed. For example, in the case of the periodic diagnosis, although a diagnostic program is 
started periodically, when abnormalities have occurred, long duration may already have passed by 
the malfunction detection. When such, it could not respond to the abnormal occurrence of medical 
equipment promptly, but the condition of the abnormalities in equipment was prolonged, and there 
was a problem of having a bad influence on a medical action not a little. Moreover, in an 
extraordinary diagnosis, since the report in the center from the operator of a hospital was required, 
the time amount from an abnormal occurrence to the management became long inevitably, and 
there was the same problem as****. 

r00041 This invention solves the problem of the conventional remote diagnostic system mentioned 
above catches the abnormal occurrence of medical equipment promptly, shortens the tune amount 
to restoration as much as possible, and aims at eliminating the condition of the abnormalities in 
equipment of long duration. 

[Mea^s for Solving the Problem] In order to attain the above-mentioned purpose, the remote 
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diagnostic system of the medical equipment concerning this invention It is that with whichthe 
management equipment which is installed by the medical equipment (for example, X-ray CT 
scanner) installed by the site and the center in which it separates from the above-mentioned site 
and is located, and manages maintenance check of the above-mentioned medical equipment was 
mutually tied possible [ a communication link ] through the telephone line. To said medical 
equipment side When an abnormal occurrence is judged by self-test means to perform the 
diagnostic program about a self functional test, abnormality decision means to judge the 
abnormalities on a self function based on the diagnostic result of this self-test means, and this 
abnormality decision means The automatic call means which connects a circuit with said 
management equipment automatically through said telephone line, If a circuit is connected with 
this automatic call means, while having an information transfer means to transmit the diagnostic 
result of the above-mentioned self-test means, and the decision result of the above-mentioned 
abnormality decision means to said center through the above-mentioned telephone line Said 
management equipment side is equipped with a restoration command means to perform the 
directions for restoring the abnormalities of the above-mentioned medical equipment based on the 
information transmitted by the above-mentioned information transfer means. 

[00061 . •* W* 

[Function] In a medical equipment side, a self-test means performs a diagnostic program itself to 
proper timing, and inspects a self function. Although the abnormal occurrence on a function of an 
abnormality decision means is judged based on this diagnostic result, when that abnormal 
occurrence is judged, an automatic call means operates and a circuit is automatically connected 
with the management equipment of a center through the telephone line. If a circuit is connected 
with this automatic call means, the diagnostic result of a self-test means and the decision result of 
an abnormality decision means will be transmitted to the management equipment of a center 
through the telephone line by the information transfer means. The restoration command means by 
the side of management equipment performs directions for restoring the abnormalities of medical 
equipment based on the information transmitted, such as ordering it arrangements of a repair part. 

[0007] J . , 

[Example] Hereafter, one example of this invention is explained with reference to drjwjngj. - 

[0008] The remote diagnostic system of this example carries out the telediagnosis of two or more 
sets of X-ray CT scanners. In this remote diagnostic system, as shown in drawing 1 , the X-ray CT 
scanners 10a and 10b as medical equipment and -lOn are respectively installed by two or more 
hospitals A, B, ~, N as a site, and these X-ray CT scanners 10a and 10b and the computer which is 
~10n are connected according to the individual through Modems 1 la, 1 lb, --, 1 In at the telephone 
line 12. Modems 1 la, 1 lb, -, 1 In may be the X-ray CT scanners 10a, 10b, --, 10n and another 
object, and could be built into the computer inside a scanner by one. 
[0009] Moreover, the computer 14 of a service center S is connected to the above-mentioned 
telephone line 12 through the modem 13. A service center S carries out the centralized control of 
the maintenance check of the X-ray CT scanners 10a, 10b, -, 10n of each hospital A-N, and each 
hospital A-N and the communication link of it are attained by the communication network of the 
telephone line 12 mentioned above. The computer 14 of a service center S is equivalent to the 
management equipment of invention. 

[0010] Furthermore, the above-mentioned telephone line 12 is connected possible I * 
communication link ] also like the works FT of the manufacturer who manufactured the X-ray CT 
scanners 10a, 10b, -, lOn, the service stations STa and STb in its duty which bear maintenance 
check of the X-ray CT scanners 10a, 10b,-, 10n,-STn. . 
[0011] Subsequently, the flow of a diagnosis of the above-mentioned remote diagnostic system is 

explained based on drawirjg_2- 

[0012] Steps 20-30 of drawing 2 are processings carried out in a medical equipment side, i.e., 
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X-ray CT scanners [ lOa-lOn ] each. First, the computer of X-ray CT scanner 10a (- lOn) is 
carrying out the usual photography processing in step 20. Processing of the self-test of step 21 is 
performed to the proper timing under this operation (for example, before completing a certain 
patient's photography and moving to the next patient's photography). At this step, the computer of 
scanner 10a (- lOn) runs itself the equipment side diagnostic program memorized beforehand, and 
obtains that diagnostic result. Subsequently, it shifts to step 22 and judges whether the computer of 
scanner 10a (- 10n) has abnormality data which show abnormalities as a function of a scanner m a 
diagnostic result. In step 22, when it is decision of (NO) without abnormality data, it returns to 
usual processing of step 20, but when it is decision with abnormality data (YES), it shifts to step 
23 

[00131 At step 23, when it judges whether it is what shows the error which can recover the 
abnormality data found at step 22 and is judged as (NO) which is an unrecoverable error, steps 
24-26 are processed continuously. At step 24, there are abnormality data and the error of the 
display of an unrecoverable purport, for example, occurred, a service center is connected with. 
» - it is displayed on the monitor of scanner 10a (- lOn). Subsequently, at step 25, when the 
computer of scanner 10a (- lOn) starts an automatic call processing program, the computer 14 of a 
service center S is automatically called through modem 1 la (- 1 In), the telephone line 12, and a 
modem 13, and between both computers is connected. Subsequently, at step 26, data, such as 
hysteresis information by the side of the abnormality data collected by then and a scanner, are 
transmitted to a service center S through the connected telephone line by scanner 10a (- lOn). 
[0014] Although YES, i.e., abnormality data, was detected by decision of the above-mentioned 
step 23 when it is judged that it is a recoverable error, after shifting to step 27 and recording on an 
error log on the other hand, it shifts to step 28. At step 28, it judges whether there are many error 
occurrences (frequency) by processing of comparing with the threshold defined beforehand, there 
are many specific error occurrences (frequency) as a result of this decision (YES) - ** - usual 
processing of the step 20 when carried out, after the automatic call processing to the service center 
S of step 29 and the data transfer processing to the service center S of step 30 were similarly given 
with having mentioned above - return - processing is usually made possible in parallel. At step 
28, few, error occurrences (frequency) return to usual processing of step 20, when [ if it cannot 
specify that it is still an abnormal condition, ] carrying out, (NO) and. 
[0015] Furthermore, processing of steps 31-33 which the computer 14 by the side of a service 
center performs is explained. First, at step 31, the data transmitted from X-ray CT scanner 10a (- 
lOn) through the telephone line 12 are received at any time, and the date is analyzed. 
Subsequently, at step 32, the correspondence (for example, exchange of components, repair) for 
canceling the abnormal condition of scanner 10a (- lOn) is issued to a service base or works based 
on the analysis result in step 31. The official announcement of this correspondence processing may 
be performed through that network, when a service base and works are connected by network 
through the same telephone line, and when not connected by network, it notifies the operator of a 
service center of that, and it may be made to perform it by another means of commumcations from 
an operator. Furthermore, at step 33, it lets the telephone line pass from a service center S to the 
scanner 10a (- lOn) side, and the contents of correspondence in step 32 are transmitted. 
[0016] The computer by the side of scanner 10a(- 1 On) which received the transfer of these 
contents of correspondence is step 34, and is the contents of correspondence (for example, I 
connected with "service center.) to that monitor, please wait for the communication from the 
service station of charge. " - displaying, scanner 10a (- lOn) goes into a standby condition. 
[0017] By this, at the above-mentioned step 32, the correspondence to an abnormal condition 
would be requested, for example, Works FT will ship a required repair part in Hospital A (- N) or 
the service station STa (- STn) in their duty, and the service station STa (- STn) in its duty from 
which correspondence was requested at step 32 will dispatch a service engineer to Hospital A (- N) 
similarly. 

[0018] For this reason, even if X-ray CT scanner 10a (- lOn) breaks down, restoration of the 
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abnormality situation can be started immediately, the down time of a scanner can be shortened as 
much as possible, without waiting for communication of the operator by the side of a hospital, and 
the trouble to a medical action can be kept to the minimum. 

[00191 In addition, it may be made to connect the telephone line 12 only at the tune of data 
transmission or transmission of a correspondence result, and as long as it says by drawmg2 , you 
may make it connect it to steps 26, 3 1 -34. 

[0020] In above-mentioned drawing 2 , processing of step 21 forms the self-test means of this 
invention, step 22 forms the abnormality decision means of this invention, and step 25 forms the 
automatic call means of this invention further. Moreover, step 26 forms the information transfer 
means of this invention. Furthermore, processing of steps 31 and 32 forms the restoration 
command means of this invention. 

[00211 Here, the example of steps 21-23 in drawin g 2 mentioned above, the self-test processing 
consisting mainly of 27 and 28, and abnormality decision processing is explained based on 

drawing 3 - drawing 2 . - j ■ , v rr 

r0022] The diagnostic example of an image re-component is shown in drawing 3 . X-ray 1.1 
scanner 10a (- 1 On) first orders the image reconstruction which used the raw data for a test for the 
reconstruction arithmetic unit for the raw data for a test in read-out and step 41 in step 40 of 
drawing3 from the magnetic disk. Subsequently, it shifts to step 42, the image for a test 
memorized beforehand is compared with the reconfigured image, and it judges whether ui step 
43 both are in agreement When it is O.K. (that is, both images coincidence) at this step 43, it 
judges whether it is continuation of a test at step 44, when continuing, it returns to step 40 and 
when not continuing, it shifts to decision of step 45. At step 45, it judges whether abnormality data 
are in the inside which carried out the convention times test till then, when there are no 
abnormality data, processing is ended, and when there are abnormality data, a monitor display to 
that effect, center automatic call, and data transfer (refer to processing of steps 24-26 of drawjrjg.2 
) are performed, on the other hand, it is not O.K. at step 43 (that is, both images are not in 
agreement) - it is - a case judges whether it is continuation of a test at step 46, and in YES, after 
nwmorizing abnormality data at step 47, the processing mentioned above is repeated. However, in 
NO, a monitor display, center automatic call, and data transfer are similarly performed with having 

mentioned above. . ... „ 

[0023] Moreover, the diagnostic example at the time of the usual scan of an x-ray high-voltage 
generator is shown in drawing! . In addition, the hardware configuration to this diagnosis is 
shown in drawin g 5 . 

[0024] First, it explains from the hardware configuration of drjwjngj . This x-ray high-voltage 
generator has the high-pressure transformer 5 1 connected to the X-ray control sec turn 50 and 
X-ray tube 53 is connected to the secondary of this high-pressure transformer 5 1 as a load ttirough 
rectifier circuits 52 and 52. Rectifier circuits 52 and 52, the tube electric current detector 54 which 
has an operational amplifier and a comparator respectively between X-ray 'tubes 53 , and the tube 
voltage detector 55 are connected, and those detecting signals are supplied at CPU56. In ^Uion 
the reference voltage equivalent to the tube electric current, the upper limit of ******, and a lower 
limit is respectively supplied to each comparator of detectors 54 and 55. 
[0025] The above CPU 56 operates, as shown in drawing 4 . That is, it judges that it is error 
generating of step 61 to proper timing while usually ordering it the scan at step 60 iof teing4 . 
This judgment is made with reading the detecting signal of logical level supplied from the 
above-mentioned tube electric current detector 54 and the tube voltage detector 55, and checking 
items such as the fault tube electric current, fault tube voltage, an overcurrent of a mam circuit, 
X-ray tube overheat, and abnormalities in a flow of a heat exchanger. In NO (with no error 
generating), it returns to step 60 by this decision, but in YES (error generating), it judges whetiier it 
is the fatal error of step 62. In YES (it is a fatal error), a monitor display, center automatic call, and 
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data transfer as well as processing of steps 24-26 of drawing 2 are performed by this decision. 
However, in NO (it is not a fetal error), it shifts to step 63, and abnormality data are recorded and 
it shifts to step 64 further, and judges whether the occurrence frequency of an error is larger than a 
reference value. When a judgment of NO is made at this step 64, it returns to step 60, but when a 
judgment of YES (error occurrence frequency is large) is made, a monitor display, center 
automatic call, and data transfer are performed. 

[0026] Furthermore, the diagnostic example at the time of the exposure in the test condition of an 
x-ray high-voltage generator is shown in drawing 6 . In addition, the hardware configuration to this 
diagnosis is shown in drawing 7 . 

[00271 If it explains from the hardware configuration of drawing 7 , the tube electric current 
detector 54 and the tube voltage detector 55 where this x-ray high-voltage generator has an 
operational amplifier and an A/D converter respectively between rectifier circuits 52 and 52 and 
X-ray tube 53 are connected, and those detecting signals are supplied to CPU56. Other circuits are 
the same as that of a thing given in drawing 5 . 

[0028] The above CPU 56 operates, as shown in drawing 6 . That is, X-ray exposure in a test 
condition is performed at step 70 of drawin g.6, , and tube voltage, the tube electric current, and 
exposure time amount judge whether it is the inside of tolerance at step 71 . When referred to as 
NO (it is not in tolerance) by this decision, a monitor display, center automatic call, and data 
transfer are performed like the above-mentioned. However, when referred to as YES (it is in 
tolerance), if it shifts to step 72, it judges whether it is continuation of a test and it becomes YEb 
(continuation of a test), it will return to step 70, but processing will be finished if it becomes NO 
(test continuation is not carried out). 

[0029] In addition, about the example mentioned above, various modifications are possible. 
[0030] You may make it 1st change the call place of an automatic call according to decision of 
being a recoverable error (that is, it not being a fatal error). For example, if it is made to make the 
service station STa (- STn) of charge carry out an automatic call directly m a fatal error, the 
treatment according to the urgency will be attained. 

[0031] It may be made to run at Nighttime the self diagnostic program mentioned above in the 2nd, 
and when it is not a fatal error as a result of the self-test (for example, error at the time of the image 
reconstruction produced at 1 time of a rate in thousands of times), the automatic call processing 
program by the side of a scanner is started, and it lets the modem by the side of a scanner pass, and 
performs the automatic call of a service center S. And scanner side information, abnormal 
occurrence time, abnormality data, etc. are transmitted to the service center S, and after a transfer is 
made to carry out use continuation as a usual system. Moreover, processing of these single strings 
is good also as software processing in the background of usual use of a scanner. 
[0032] When it judges that he wants to know the still more detailed abnormal condition of scanner 
10a (- lOn) by the analysis result [ which starts / 3rd / processing of step 31 of diiwjngj ], and 
service center S side, Another diagnostic program can be run from a center side to an equipment 
side, or an equipment side can be ordered automatic setting modification in the mode m which an 
error is avoided (refer to step 31of drawings a: the step of the same sign as drawing^ shows the 
same processing all over this drawing). In addition, after directing processing of the telechagnosis 
from a center side, when a circuit is once separated and the processing by the side of medical 
equipment is completed, an automatic call is carried out and the system which carries out data 
transfer is also possible. Only when it judges that it is at the abnormality time at this time, it may 
be made to carry out an automatic call. 

[0033] When an error usually occurs while in use, you may make it make an operator make the 
important point of the automatic call to a service center S, and an unnecessary judgment on the 4th. 

[0034] A means 5th to perform an automatic call according to decision of an operator may be 
established. That is, the abnormality information which the operator has noticed is made to input, 
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an automatic call is carried out based on actuation of an operator, and those information is 
transmitted A transfer of various kinds of faults for which this does not depend on an automatic 
self-test is attained. If the operator enables it to specify an urgency at this time, a request of a rattier 
famous operator etc. can come to hand. That is, it is a low improvement of an urgency, a request, 
etc and a service station can be connected with specially or the information which is not like [ 
which calls and demands a service engineer ], either can be collected honestly. 
[0035] As mentioned above, even if it is the error which will be detected by an intermittent error 
and activation (for example, X-ray tube discharge etc.) of a diagnostic program if it is a fatal error 
(for example, failure of an X-ray rabe,^^ . . 

operator, the urgency and frequency are judged accurately, and an automatic call is suitably earned 
out according to the decision result, and correspondence treatment lectures. For this reason, the 
down time of medical equipment can be decreased sharply and that function can be demonstrated 

r00361 Moreover, according to the example mentioned above, between the X-ray CT seamier as 
medical equipment, and a service center, since it has connected by the general telephone line, 
compared with the case where a dedicated line is installed, it can apply at low cost. Moreover, if 
there are a modem and a processing program for an automatic call, since it is realizable, with 
medical equipment equipped with a computer like an X-ray CT scanner the automatic call which 
used the telephone line can make a computer serve a double purpose, and serves as a system cheap 

r00371 In^dtifon, the number of the medical equipment in this invention is also arbitrary, without 
being limited to an X-ray CT scanner. For example, as medical equipment, you may be magnetic 
resonance imaging and nuclear medicine diagnostic equipment, and the configuration of 
connecting the medical equipment of a different class as the connection configuration with a 
center, and connecting still more nearly single equipment and center may be used. Moreovei what 
is necessary is just the device which can carry out remote management of the functional diagnosis 
of medical equipment, without being limited to what is not necessarily called a service center as a 
center of truTinvention. Furthermore, the site in this invention says the location m which medical 
equipment is installed, and there is no need of not necessarily being called - hospital. 
[00381 

Effect of the Invention] As explained above, the remote diagnostic system of the medical 
equipment concerning this invention The telephone line is minded for medic* equipments, such as 
an X-ray CT scanner installed by the site, and the management equipment installed by the center. 
Possible [ a communication link ] mutually to a medical epilogue and equipment side When the 
diagnostic program about a self functional test is performed, the abnormalities on a function are 
judged based on the diagnostic result and an abnormal occurrence is judged Wmle connecting tiie 
circuit with management equipment automatically through the telephone line and transmitting the 
self-test result and the abnormality decision result to the center through the telephone line it was 
made to perform the directions for restoring the abnormalities of medical equipment based on the 
information transmitted to the management equipment side. For this reason the effect which the 
abnormalities in equipment have on a medical action while the down time of medical use 
equipment since an abnormal condition is quickly restored in order not to need the operator report 
by the side of the center from the starting side of the diagnostic program from a center side and a 
she side, but to start a diagnostic program oneself [ medical equipment ] and to catch the abnormal 
occurrence of medical equipment promptly is shortened and being able to employ medical 
equipment efficiently can be stopped to the minimum. 
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